I. Introduction
San Acacia Swarm in the Rio Grande Rift. Because the Rio Grande rift is one of the best seismically instrumented rift zones in the world, studying its seismicity provides an exceptional opportunity to explore the active tectonic processes within continental rifts. We have been studying earthquake swarms recorded near Socorro in an effort to link seismicity directly to the rifting process. For FY94, our research has focused on the San Acacia swarm The San Acacia Swarm and Its Tectonic Setting. The San Acacia swarm was centered near the point of maximum geodetic uplift thought to be due to inflation of the Socorro Magma Body (SMB). The SMB [Hartse et al., 19921 is a greater than 2000 km2 sill-like feature at about 19 k.m depth. The lateral extent of the magma body ( Figure 1 ) has been estimated using reflected phases identified on microearthquake seismograms [Rinehart et al., 19791 , and its internal structure has been studied by f i e and Sanford [1988] and Brocher [1981] . Maximum surface uplift rates of 2 mm/yr over the magma body have been reported by Larsen et al. [1986] .
Data. The swarm was recorded by a permanent, telemetered network of from 8 to 10 stations (Figure 1 ). Recording was supplemented with three to five temporary stations occupying 12 sites in the epicentral region for 10 days following the Md=4.2 main shock. Location of hypocenters for swarm events did not depend solely on readings of first-arriving P phases and their associated S phases. Whenever observed, we included reflected phases P,P, S,P and S,S from the mid-crustal magma body in the location process using the joint hypucenter determination program SEISMOS written by Hartse [1991] . The use of reflected phases has been shown to reduce focal depth errors of Socorro area earthquakes by a factor of three over the use of direct phases only [Hartse, 19911. 11. Progress During the Reporting Period A. Maior Findinns Hypocenters. We used the velocity model estimated by Hartse [1991] for the central Rio Grande Rift in this study, and we estimated station corrections that are specific to the San Acacia swarm. Station corrections also known as station delays account for velocity and thickness variations wit 6 in the uppermost crust, a r 3 ove basement rocks. A positive correction generally indicates thick deposits of low-velocity material relatively unconsolidated sediments) is sited where basement rocks are at (or very close to) the surface. To test that the station corrections we found are geologically reasonable, we examined gravity data for the San Acacia area. Most of the gravity measurements were made by previous investigators, but we made some measurements to supplement the earlier studies. The Bouguer gravity map (Figures and 3) clearly shows a gravity low associated with the rift. However, along the low, a local gravity high forms a saddle between the Albuquerque-Belen and Socorro , basins. We believe that the gravity saddle identifies an area where basement rocks are close to the surface. The smallest station corrections we estimated are from sites that are over this gravity saddle. Thus, the gravity and seismic data are in agreement.
Hypocenters for 204 events in the swarm were computed of which 102
were considered high quality, latitude, longitude and depth errors of 5 0.5 km ( Figures 3 and 4 . For the well-constrained data set, the focal depths are evenly distribute d between 3.3 and 6.3 km depth. Because the swarm is located on the saddle between the two basins, the shallowest hypocenters are below the Phanerozoic-Precambrian interface. Therefore the standard model with station corrections is an adequate velocity model for locations and fault mechanism analysis of swarm events.
Cross sections of the earthquake hypocenters roughly define an ellipsoid with the major axis striking ENE and plunging 45" along strike. (D-DI and H-HI in Figure 5 are samples of several cross sections that we examined). The lengths of the major and minor axis are about 4.0 and 1.5 km, respectively. The seismicity does not define a single plane, suggesting that the swarm earthquakes are not aftershocks on a single fault.
Fault Mechanisms. Using the computer program FPFIT [Reasenberg and
Oppmheimer, 19851 we obtained fault mechanisms for 30 earthquakes in the San Acacia swarm which had seven or more first motion readings and latitude, longitude and depth errors 5 0.5 km. Twenty mechanisms are normal faults and strike roughly north ( Figure 6 ). First motions for 10 of the events did not fit any standard double-couple source model ( Figure 7 ). The ten events appear to have reduced dilatational quadrants, which may indicate rapid tensile opening as well as shear motions during faulting. We speculate that movement of groundwater in a geothermal reservoir could account for these observations, however further modeling is planned to help us better understand this earthquake swarm. 
Future of the Project
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